A taxonomic study was carried out on a novel bacterial strain, designated MIC2059 T , which was isolated from Ungok Wetland of Gochang in Korea. Cells of the isolate were found to be Gram-stain-negative, rod-shaped and motile. Comparison of the 16S rRNA gene sequences indicated that the isolate belonged to the family Rhodocyclaceae, with Uliginosibacterium gangwonense as its closest relative, with a similarity of 94.8 %. It contained summed feature 3 (comprising C 16 : 1 v7c and/or C 16 : 1 v6c), C 16 : 0 , summed feature 8 (comprising C 18 : 1 v7c and/or C 18 : 1 v6c) and C 12 : 0 3-OH as the major fatty acids and Q8 as the respiratory ubiquinone. The polar lipid profile of strain MIC2059
, which was isolated from Ungok Wetland of Gochang in Korea. Cells of the isolate were found to be Gram-stain-negative, rod-shaped and motile. Comparison of the 16S rRNA gene sequences indicated that the isolate belonged to the family Rhodocyclaceae, with Uliginosibacterium gangwonense as its closest relative, with a similarity of 94.8 %. It contained summed feature 3 (comprising C 16 : 1 v7c and/or C 16 : 1 v6c), C 16 : 0 , summed feature 8 (comprising C 18 : 1 v7c and/or C 18 : 1 v6c) and C 12 : 0 3-OH as the major fatty acids and Q8 as the respiratory ubiquinone. The polar lipid profile of strain MIC2059
T revealed the presence of phosphatidylethanolamine, phosphatidylglycerol and diphosphatidylglycerol as major polar lipids. In addition, phosphatidylserine, an unidentified aminophospholipid and unidentified lipids were present in small amounts. The DNA G+C content of the strain was 65.1 mol%. On the basis of the evidence presented, it is concluded that strain MIC2059 T represents a novel species of a novel genus within the family Rhodocyclaceae, for which the name Niveibacterium umoris gen. nov., sp. nov. is proposed. The type strain is MIC2059 T (5KACC 17062 T 5JCM 18716 T ).
The family Rhodocyclaceae was first reported by Pfennig (1978) with the description of Rhodocyclus purpureus. At present, the family Rhodocyclaceae comprises 19 recognized genera (http://www.bacterio.net/index.html): Azoarcus (ReinholdHurek et al., 1993) , Azonexus (Reinhold-Hurek & Hurek, 2000) , Azospira, Azovibrio, Dechloromonas (Achenbach et al., 2001) , Dechlorosoma, Denitratisoma (Fahrbach et al., 2006) , Ferribacterium (Cummings et al., 1999) , Georgfuchsia (Weelink et al., 2009) , Methyloversatilis (Kalyuzhnaya et al., 2006) , Propionibacter (Meijer et al., 1999) , Propionivibrio (Tanaka et al., 1990) , Quatrionicoccus (Tindall & Euzéby, 2006) , Rhodocyclus, Sterolibacterium (Tarlera & Denner, 2003) , Sulfuritalea (Kojima & Fukui, 2011) , Thauera (Macy et al., 1993) , Uliginosibacterium (Weon et al., 2008) and Zoogloea (Crabtree & McCoy, 1967) . Members of the family Rhodocyclaceae are Gram-stain-negative rods found in a variety of habitats such as freshwater ponds, sewage sludge, a swine-waste lagoon and contaminated water. In this study, we describe a novel strain isolated from wetland freshwater, designated MIC2059 T , by using phenotypic, chemotaxonomic and genotypic analyses.
Inland Ungok Wetland (358 289 N 1268 399 E) in Gochang, Jeonbuk Province was previously abandoned wasteland that is being restored as a primitive wetland. This site is a habitat for legally protected species and a conservation area designated by Ramsar. Surface water was collected from the wetland surrounded by mountains. The sample was serially diluted with distilled water and spread on R2A agar medium (Difco). After 4 days of incubation at 25 8C, a white colony was purified and designated MIC2059 T . Strain MIC2059 T was routinely cultured on R2A medium and preserved as a glycerol suspension (20 %, w/v) in R2A broth at 270 8C and as subsequent lyophilized cells in skimmed milk medium (MB cell).
For analysis of the phylogenetic position of MIC2059 T , 16S rRNA gene analysis was carried out. Amplification and direct sequencing of the 16S rRNA gene fragment was performed using universal bacterial primers 27F and 1492R. In order to identify the closest phylogenetic neighbours and determine the 16S rRNA gene sequence similarity, the EzTaxon-e server (Kim et al., 2012) was used. Phylogenetic trees were reconstructed by neighbour-joining (Saitou & Nei, 1987) , maximumlikelihood and maximum-parsimony (Fitch, 1971) algorithms using the software package MEGA5 (Tamura et al., 2011) , after creating a multiple alignment of sequences by using the program CLUSTAL X version 2.1 (Thompson et al., 1997) . Evolutionary distances were estimated with the Kimura two-parameter option (Kimura, 1980) and bootstrap values were generated for 1000 replications of the data.
The phylogenetic tree reconstructed by the neighbour-joining method (Fig. 1) supported that strain MIC2059
T is affiliated to the clade of the family Rhodocyclaceae within the class Betaproteobacteria, with Uliginosibacterium gangwonense 5YN10-9 T being the closest phylogenetic neighbour with 94.8 % 16S rRNA gene sequence similarity, followed by Zoogloea caeni EMB43 T with 94.2 % similarity. A similar topology was inferred in the trees generated by the maximum-likelihood and maximum-parsimony methods. Levels of 16S rRNA gene sequence similarity between MIC2059
T and other species of the genera Uliginosibacterium, Zoogloea, Thauera, Azospira, Azoarcus, Azovibrio, Azonexus and Dechloromonas of the family Rhodocyclaceae were in the range of 90.4-94.8 %, which suggests that the isolate represents a novel genus.
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Azoarcus olearius DQS-4 T (EF158388)
Azoarcus indigens VB32 T (AF011345)
Azoarcus communis SWub3 T (AF011343)
Thauera terpenica 58Eu T (AJ005817)
Thauera humireducens SgZ-1 T (JQ0.8037)
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Dechloromonas hortensis MA-1 T (AY277621)
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Achromobacter animicus LMG 26690 T (HE613448) T and related taxa. Numbers at nodes are levels of bootstrap support for branch points, based on 1000 resamplings; values are shown only if greater than 70 %. Filled circles at nodes indicate that the corresponding nodes were also recovered using maximum-parsimony and maximum-likelihood algorithms. Bar, 1 % sequence divergence.
Niveibacterium umoris MIC2059 T (JQ922418)
Optical microscopy (Leica DM500) at 61000 magnification and scanning electron microscopy (Bio-LV SEM, Hitachi SN-3000) were used to characterize the cell morphology of strain MIC2059
T . For SEM sample preparation, the cells were fixed with formaldehyde/glutaraldehyde and dehydrated with ethanol. The Gram staining reaction was performed by using a Gram Stain kit (Difco). Growth at different temperatures (4, 10, 15, 20, 25, 30, 37, 42 and 65 8C) and various pH values (phosphate buffer for pH 5.5-8.0 and glycine/NaOH buffer for pH 8.5-10.0) was investigated. Salt tolerance was examined visually in the presence of NaCl (medium supplemented with 0-10 %, w/v, NaCl) after 5 days of incubation in R2A liquid medium. Growth on R2A, tryptic soy agar (TSA; MP Biomedicals), nutrient agar (NA; Difco), marine agar (MA; MB Cell), Czapek-Dox medium (Duchefa Biochemie), MRS agar (Difco), deoxycholate lactose agar (Difco) and MacConkey medium (Difco) was also evaluated. Tests for degradation and hydrolysis of several compounds such as DNA (DNase test agar with methyl green; Difco), casein (5 %, w/v), cellulose, tyrosine (1 %, w/v), CM-cellulose and starch (1 %, w/v) were carried out and evaluated after 5 days of incubation. Catalase and oxidase activities were determined by bubble production using 3 % (v/v) hydrogen peroxide and by a colour change using 1 % (w/v) N,N,N9,N9-tetramethyl-1,4-phenylenediamine, respectively. Sensitivity to antibiotics was checked by placing antibiotic discs (Liofilchem) on R2A agar with suspensions of strain MIC2059
T . Motility was tested by stab-inoculating sulfide-indole motility medium tubes, which were incubated at 30 8C and observed every day for 1 week. Characterization of anaerobic growth was determined by cultivating strain MIC2059 T in an Oxoid AnaeroGen System. Various physiological and biochemical tests were performed using API 20NE (bioMérieux) and GN2 MicroPlates (Biolog). Enzyme activities were tested using the API ZYM kit in accordance with the manufacturer's instructions.
Strain MIC2059
T was found to be facultatively anaerobic, Gram-stain-negative, rod-shaped and motile by means of a single flagellum. Colonies grown on R2A plates for 3 days at 30 8C were 0.5-1.0 mm in diameter, circular, raised and white in colour. Cells of strain MIC2059 T were rod-shaped. Cell widths ranged from 0.2 to 0.6 mm and lengths ranged from 1.6 to 2.8 mm (Fig. S1 , available in the online Supplementary Material). The isolate was able to grow at 10-37 8C, but not at 4 or 42 8C. Physiological and biochemical analyses that clearly separate strain MIC2059
T from recognized species of the family Rhodocyclaceae are listed in Table 1 .
For analysis of cellular fatty acids, strain MIC2059
T and its closest related species were incubated at 30 8C and colonies were harvested from the third quadrant on R2A plates. Cellular fatty acid methyl esters were extracted following the instructions of the MIDI Sherlock Microbial Identification System and determined by gas chromatography (Hewlett Packard model 7890). For analysis of G+C content of chromosomal DNA, extracted DNA was hydrolysed with nuclease P1 and dephosphorylated with alkaline phosphatase. Subsequent separation of nucleosides was performed by reverse-phase HPLC analysis (Mesbah & Whitman, 1989) . Respiratory quinones were obtained using methanol/hexane extraction followed by phase 
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separation according to the method of Collins (1985) and analysed by HPLC (Wu et al., 1989) . Polar lipids were analysed by two-dimensional TLC and colour developed by molybdophosphoric acid (Merck), ninhydrin (Merck), molybdenum blue reagent (Sigma), a-naphthol (Wako), Dragendorff (Merck) and periodate-Schiff's reagent (Sigma).
The cellular fatty acid profile of strain MIC2059 T was compared with those of other species of family Rhodocyclaceae ( Table 2 ). The fatty acids of strain MIC2059 T included summed feature 3 (comprising C 16 : 1 v7c and/ or C 16 : 1 v6c), C 16 : 0 , summed feature 8 (comprising C 18 : 1 v7c and/or C 18 : 1 v6c) and C 12 : 0 3-OH. Polar lipids of strain MIC2059
T were composed of the major compounds phosphatidylethanolamine, phosphatidylglycerol, diphosphatidylglycerol and minor amounts of phosphatidylserine, an unidentified aminophospholipid andunidentified lipids. The polar lipid profile of U. gangwonense 5YN10-9
T was similar, except for the absence of an unidentified lipid, making it distinct from that of strain MIC2059 T (Fig. 2) . The DNA G+C content of strain MIC2059
T was 65.1 mol%. The respiratory quinone was ubiquinone Q8.
MIC2059
T could be distinguished from the other species of the family Rhodocyclaceae on the basis of phylogenetic analysis and several morphological and biochemical characteristics. It showed very low levels of sequence similarity (90.4-94.8 %) to the members of the family Rhodocyclaceae. Phylogenetic analysis (Fig. 1) showed that it is distinguished in this clade from the members of other genera, which supports the classification of strain MIC2059
T as a representative of a separate genus. In addition, the presence of different phenotypes and chemotaxonomic parameters from closely related genera was investigated (Table 1) . Strain MIC2059
T is distinct from members of the genera Uliginosibacterium and Zoogloea. Members of the genus Uliginosibacterium and Zoogloea are able to grow at 4 8C and hydrolyse gelatin, whereas strain MIC2059 T is able to neither adapt to low temperature nor hydrolyse gelatin. The features in fatty acid and polar lipid profiles (Table 2 , Fig. 2 ) served to differentiate strain MIC2059
T from related taxa in the family Rhodocyclaceae. Therefore, it can be concluded that strain MIC2059
T represents a novel genus affiliated with the family Rhodocyclaceae with the name Niveibacterium umoris gen. nov., sp. nov.
Description of Niveibacterium gen. nov.
Niveibacterium (Ni.ve.i.bac.te9ri.um. L. adj. niveus snowwhite, referring to the colony colour; Gr. n. bakterion a small rod; N.L. neut. n. Niveibacterium white rod).
Cells are facultatively anaerobic, motile, Gram-reactionnegative and rods with a polar flagellum. The predominant cellular fatty acids are summed feature 3 (comprising C 16 : 1 v7c and/or C 16 : 1 v6c), C 16 : 0 , summed feature 8 (comprising C 18 : 1 v7c and/or C 18 : 1 v6c) and C 12 : 0 3-OH. The respiratory quinone is Q8. Polar lipids comprise phosphatidylethanolamine, phosphatidylglycerol and diphosphatidylglycerol as major polar lipids. In addition, phosphatidylserine, an unidentified aminophospholipid and unidentified lipids were present in small amounts. The type species is Niveibacterium umoris.
Description of Niveibacterium umoris sp. nov.
Niveibacterium umoris (u9mo.ris. L. gen. n. umoris of damp, referring to the isolation of the type strain from a wetland).
Colonies on R2A agar are white, circular, smooth, raised and approximately 0.5-1.0 mm in diameter after 3 days of incubation at 30 uC. Cells are facultatively anaerobic, motile, Gram-stain-negative and rod-shaped. Growth occurs at a temperature of 10-37 uC, pH 6-10 and in the presence of up to 2 % NaCl. The optimum temperature and pH for growth are 30 uC and pH 7.5. Growth occurs on tryptic soy agar, nutrient agar and R2A, but not on Czapek-Dox medium, MRS agar, marine agar, deoxycholate lactose agar or MacConkey medium. Catalase and oxidase activities are positive. Production of urease and gelatinase are negative, and hydrolysis of cellulose, casein, starch, DNA and CM-cellulose and nitrate reduction are positive. Hydrolysis of tyrosine and formation of brown diffusible pigments on tyrosine agar are positive. Substrate utilization, enzyme production and other characteristics PE, phosphatidylethanolamine; PG, phosphatidylglycerol; DPG, diphosphatidylglycerol, APL, unidentified aminophospholipid; PS, phosphatidylserine; L, unidentified lipid.
